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Abstract
Mind–body interventions have shown promise for improving prenatal mental health. The
purpose of this study was to investigate the feasibility of a prenatal mind-body intervention
delivered remotely due to COVID-19 and preliminary efficacy with respect to mental health
outcomes. This study used a simultaneous mixed methods approach (n = 27). Mixed methods
data were collected to evaluate the feasibility and preliminary efficacy of the remotely
delivered program (I.e., acceptability, practicality, demand, sustainability). Findings suggests
that remote delivery of the Mindful Moms-to-Be program is acceptable. Half of the sample
(45%) reported that they felt remote participation was more acceptable compared to inperson programming and approximately 1/3 reported that either format would be acceptable.
Additionally, 36% of participants reported that remote participation did not impact their
ability to participate and 46% reported that it increased their ability to participate. A majority
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(63%) of participants reported feeling moderately or extremely likely to sustain the habits
learned in the program after birth. Finally, after participating in the program, participants
reported statistically significant increases in resilience (t (26) = -3.89, p<.01) and statistically
significant decreases in stress (t (26) = 3.45, p<.01), depression (t (26) = 4.04), and anxiety (t
(26) = 4.23, p<.01). Remotely delivered mind-body interventions may be feasible for pregnant
individuals, increase demand, and potentially lead to sustainable changes in the postpartum
period. Participation in Mindful Moms-to-Be may significantly mitigate negative mental health
outcomes, including anxiety, during pregnancy.
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Perinatal mental health; anxiety; mindfulness-based interventions

1. Introduction
Stress impacts human biology, particularly during early periods of development [1, 2]. Pregnancy
can be an inherently challenging period that results in changes in mood, lack of sleep, relationship
challenges, and isolation for many women [2]. Prenatal stress also influences offspring development
through the embedding of environmental exposures [3, 4]. Past research suggests that poor
prenatal mental health is positively associated with a constellation of poor physical health and
obstetric outcomes, such as cardiovascular disease and preeclampsia [5-8], and negative impacts
on birth and child developmental outcomes that may translate to obesity, diabetes and heart
disease in adulthood [9-12]. The most recent literature suggests that 16% of pregnant women are
clinically depressed [13], 21% of pregnant women have anxiety disorders [14], and 12-44% of
pregnant women report high perceived stress [15, 16].
Exposure to environmental stressors, such as the COVID-19 pandemic in 2020-2021, can amplify
perinatal mood disorders and child health and development outcomes [17-20]. Recent findings
suggest that the impacts of disasters on mental health, and specifically anxiety, are particularly
pronounced in pregnant and postpartum women [19]. For example, a mixed-methods study of
women who were either pregnant or postpartum during the early months of the pandemic revealed
that 44% reported symptoms of anxiety [21]. Alternative recent reports suggest that 30-45% of
perinatal women reporting having anxiety symptoms during 2020 [22, 23]. Untreated perinatal
anxiety can result in adverse outcomes for both mother and baby, including preterm birth [24], lack
of bond with baby [25], developmental and cognitive delays [26], behavioral problems later in
childhood [27], and long term depressive symptoms [28].
As a result of COVID-19, pregnant women were designated as being a high-risk population [29].
Local and national public health guidelines prohibited large group gatherings [30] and called for
medical services to transition to tele-health models, including prenatal visits, therapy, and wellbeing
programs [31]. Increases in anxiety coupled with these disruptions highlight the negative impacts of
social isolation on perinatal mental health, as social isolation has been directly correlated with
maternal mental illness [32-34]. Studies examining the effects of social distancing during the COVID19 pandemic show isolation and loneliness in the prenatal period to be predictors of perinatal
anxiety and depression [35, 36].
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Mind–body interventions may improve mental health in pregnant women [37]. MindfulnessBased Stress Reduction (MBSR) was developed by Jon Kabat-Zinn and colleagues [38] and is an
example of a mind-body intervention that improves both mental and physical health outcomes
through a focus on mindfulness. Mindfulness is a set of skills derived from contemplative traditions
and involves the cultivation of moment-to-moment and nonjudgmental awareness of one’s present
moment experience [39]. Specifically, the use of Mindfulness-Based Cognitive Therapy (MBCT) has
been found to be an efficacious psychosocial intervention for maternal mental health through the
targeting of mediating factors such as mindfulness [40-42]. MBIs that utilize MBCT during pregnancy
may promote positive mental wellbeing via reductions in stress, depression, and anxiety [43-46]. A
meta‐analysis of 17 studies examining MBIs during the perinatal period found significant
improvements in depressive symptoms [47]. Although current studies are exploring the specific
impacts of COVID-19 on perinatal mental health [48, 49], few studies have examined the application
of prenatal MBIs to mitigate perinatal mood disorders during COVID-19 [47, 50]. Additionally, there
is a gap in investigating the feasibility of remotely delivered MBI interventions specifically related to
multiple mental health and wellbeing outcomes, including perinatal anxiety during COVID-19.
Resilience in the face of disasters is likely to result from a combination of resources that foster the
ability to cope well despite extraordinarily severe demands [51]. MBIs delivered remotely have the
potential to cultivate positive coping behaviors and social connectedness, which may translate to
enhanced prenatal and postpartum mental health and wellbeing, specifically during COVID-19.
2. Methods

2.1 Mindful Moms-to-Be Program
The Mindful Moms-to-Be program is an example of a prenatal MBI that is rooted in mindfulnessbased cognitive therapy (MBCT) and mindfulness-based childbirth and parenting (MBCP) [52]. The
program is based off a prenatal MBCT program focused on the prevention of perinatal depression
[53, 54] and consists of six 90-minute weekly sessions. The goal of the Mindful Moms-to-Be program
is to focus on emotional wellness during pregnancy in order to decrease the risk for postpartum
depression and anxiety for women who may be at higher risk due to high-risk pregnancies, histories
of depression and/or anxiety, and current psychosocial stressors during pregnancies. The program
is facilitated by two licensed psychologists and covers various topics such as: mindfulness,
breathwork, pregnancy-specific worries and stressors, managing anxiety, working with/accepting
difficulty, yoga, pain management, and self-care strategies and exercises. In 2020, due to COVID-19,
the Mindful Moms-to-Be program was adapted for remote delivery.

2.2 Participants
The final analytical sample for this study included individuals who participated in the remotely
delivered Mindful Moms-to-Be program from September of 2020 through April of 2021 (n = 27).
Participants were recruited through paid advertisement on social media platforms (e.g., Facebook,
Instagram), and fliers distributed through university-affiliated listservs and email databases,
obstetric offices, WIC clinics and pregnancy-based health care clinics. Eligibility criteria included: 1)
individuals who were between 12 and 32 weeks pregnant, and 2) individuals living in Colorado. A
large university-affiliated institutional review board approved this study (IRB # 20-2138).
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Additionally, safety monitoring with respect to depression and anxiety was conducted by two
licensed psychologists throughout the course of the study.

2.3 Procedure
Individuals who were interested in participating in the program were screened for eligibility by
the licensed psychologists who facilitated the program. Once individuals were deemed eligible and
interested, an electronic link containing the consent and baseline survey was sent via email. All
documents (consent, survey) were administered via REDCap [55].
REDCap is a secure, web-based application designed to support data capture for research studies.
Once individuals completed the baseline survey, the licensed psychologists emailed information
regarding the program and logistics on how to join the group sessions. Survey data was collected at
two timepoints: T1 (baseline) and T2 (post-intervention). Additionally, mixed methods data were
collected after participation in the program (T2) to evaluate the feasibility of the remotely delivered
program. Individuals were recruited for participation in the feasibility data collection using a
convenience sampling design; the post-survey included a question about interest in participating in
the feasibility components of this study (brief survey and 45-min zoom interview). The study team
contacted individuals who expressed interest in participating and conducted the additional data
collection activities. Individuals received a $20 electronic Target gift card for all surveys and
interviews that they completed.

2.4 Instruments
2.4.1 Feasibility Data
The 13-item feasibility survey and 16-item semi-structured interview guide were comprised of
questions about acceptability (e.g., satisfaction), practicality (e.g., ability to participate), demand
(e.g., session attendance and engagement), and sustainability (e.g., perceived likelihood of
sustaining behaviors into postpartum period). Feasibility constructs and associated questions were
based on best practices related to feasibility studies and implementation research and are displayed
in Table 1 [56]. Sample survey questions included, “Overall, how satisfied are you with the Mindful
Moms-to-Be program?” (acceptability) and “How did remote delivery impact your ability to
participate?” (practicality). Sample interview questions included, “How likely do you think you are
to sustain the habits you learned in the program after birth?” (sustainability) and “When signing up
for the program, what encouraged you to sign up? What hesitations did you have?” (demand).
Table 1 Feasibility constructs, evaluation questions, methods and timepoints of data
collection.
Construct

Acceptability

Evaluation Questions

Data
Timeline
collection
methods
To what extent is the Mindful Moms to Be program Survey,
T2
considered suitable?
Interview
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Practicality

To what extent can the Mindful Moms to Be program be
carried out with participants using existing resources?
Demand
To what extent is there a demand for the Mindful Moms
to Be program?
Sustainability To what extent can the Mindful Moms to Be program be
sustained by participants?

Survey,
Interview
Survey,
Interview
Survey,
Interview

T2
T2
T2

2.4.2 Outcome Data
A 34-item survey included validated measures of mental health and wellbeing outcomes to
assess the preliminary efficacy of the Mindful Moms-to-Be program at T1 and T2. The following
validated instruments were included: the Edinburgh Postnatal Depression Scale (EPDS) [57], the
General Anxiety Disorder-7 (GAD-7) [58], the Cohen Perceived Stress Scale (PSS) [59], the Brief
Resilience Scale (BRS), and the Mindfulness Attention Awareness-5 (MAAS-5) [60]. Demographic
information was collected including marital status (married, single and never married, divorced or
separated), ethnicity (Hispanic or Non-Hispanic), race (Caucasian, African American, Asian or Pacific
Islander, or Other), employment status (employed full time, employed part time, working without
pay, unemployed, or student), total yearly household income (less than $25,000, $25,000-$49,999,
$50,000-$74,999, $75,000-$99,999, $100,000 or greater), number of children (no children, 1 child,
2 children, 3 or more children), age (continuous), and gestational age (continuous).

2.5 Data Analysis
2.5.1 Feasibility Data
Feasibility constructs were explored by triangulating the quantitative and qualitative data.
Frequencies and descriptive statistics were examined for all feasibility variables. Qualitative data
analysis was conducted by a Research Assistant and followed best practice methods, including a
deductive, theory-driven approach, and an inductive, data-driven approach [61, 62]. The codebook
contained a priori codes that align with the four general areas of feasibility mentioned above.
Inductive coding was also used to allow for discovery of unique themes related to the feasibility of
participation in remote MBIs specifically during COVID-19. The Research Assistant reviewed the data
with the study team iteratively. If dis-concordance on the meaning of the codes and themes were
present, a discussion occurred between team members to reach consensus on the coding structure.
NVIVO software [63] was used for all qualitative analyses.
2.5.2 Outcome Data
To explore preliminary changes in mental health and wellbeing outcomes after participating in
the Mindful Moms-to-Be program, frequency and descriptive statistics were explored related to
each of the outcomes specified above. Independent samples t-tests were used to compare
outcomes at T1 and T2 across individuals. Alpha (α) was set at 0.01. A more conservative correction
(e.g. Bonferroni) was not utilized to account for multiple comparisons because of the exploratory
nature of this pilot study [64]. IBM SPSS Statistics for Windows, Version 26.0 (SPSS) [65] software
was used for statistical analysis.
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3. Results
Demographic characteristics of the full sample collected at baseline (T1) are displayed in Table 2.
The average age of participants was 31 years and the average gestational age was 22 weeks. Most
of the sample (82%) were married; 15% of the sample were single and had never married and 4%
were divorced or separated. About 2/3 of participants (67%) were primiparous, 26% had one child,
and 7% had two children. Most (85%) participants identified as non-Hispanic white, 7% as African
American, 7% as Asian/Pacific Islander, and 4% as Hispanic. Most participants (82%) were employed
full-time. Household income varied; however, most participants (82%) reported a yearly household
income of $75,000 or more. Finally, the sample was highly educated; 11% of participants had
attended some college, 37% had a degree, and 52% had an advanced degree.
Table 2 Sample demographics of Mindful Moms-to-Be participants (n = 27).
n

%

Married
Single (never married)
Divorced or Separated

22
4
1

81.5
14.8
3.7

Hispanic
Not Hispanic

1
26

3.7
96.3

23
2
2

85.2
7.4
7.4

22
1
1
2
1

81.5
3.7
3.7
7.4
3.7

0
3
10
14

0.0
11.1
37.0
51.9

1
2
2
6
16

3.7
7.4
7.4
22.2
59.2

Marital Status

Ethnicity

Race
Caucasian
African American
Asian or Pacific Islander
Employment Status
Employed Full Time
Employed Part Time
Working without pay (e.g., childcare)
Unemployed
Student
Education
No College Degree
Some College
College Degree
Advanced Degree beyond College
Total Household Income
Less than $25,000
$25,00-$49,999
$50,000-$74,999
$75,000-$99,999
$100,000 or greater
Number of Children
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No Children
1 Child
2 Children
Age
Gestational Age

18
7
2
M
31.8
22.2

66.7
25.9
7.4
SD
3.1
6.3

Eleven participants participated in the feasibility aim of this study (brief survey and interview)
(41% of sample) and results are displayed in Table 3. All participants reported being satisfied (18%)
or very satisfied (82%) with the remotely delivered Mindful Moms-to-Be program. Additionally,
when asked about perceptions surrounding the acceptability of remote participation versus inperson participation, 27% said they did not think format would impact their satisfaction with the
program and almost half the sample (45%) reported that remote participation was more satisfying
than if they had participated in person. Approximately 1/3 of the sample reported preferring inperson delivery, 46% preferred remote delivery, and 18% reported no preference. As one
participant stated, “it’s just the world we live in now.” Participants reported that the synchronous
meeting sessions and daily meditation practices were most helpful, whereas the homework
assignments between sessions were least helpful.
Acceptability of remote programming may be related to an increased practicality associated with
remote delivery. In this sample, 36% of participants reported that remote participation did not
impact their ability to participate, 46% reported that it increased their ability to participate, and 18%
reported that remote facilitation significantly increased their ability to participate. Additionally, 91%
of the sample reported that their support system had a positive impact on their ability to practice
mindfulness and participate in the Mindful Moms-to-Be program. One participant stated: “I think
the virtual format was really comfortable to just be able to do from my own home.” Demand was
based on attendance at the weekly sessions and frequency of mindfulness practice engagement.
Over 50% of participants attended all six sessions, 6% attended 5 sessions, 25% attended 4 sessions,
and 18% attended half or less. However, some participants felt that additional sessions would have
been beneficial. One participant said, “My main suggestion would be to expand on either the
sessions or frequency of sessions to reinforce the practices and engage into topics a little more” and
another said, “I would have I would have liked to do more, like an eight week or more session.”
Additionally, 73% of the sample reported engaging in mindfulness activities at least 5 days a week
or more while participating in the Mindful Moms-to-be program.
Participants were asked how likely they were to sustain behaviors learned in the Mindful Momsto-Be program during the postpartum period. A majority (63%) of participants reported feeling
moderately or extremely likely to sustain the habits learned in the program after birth. Participants
reported that the following resources would help them to sustain behaviors in the postpartum
period: additional program sessions (82%), check-ins with facilitators (73%), online workshops or
information sessions (73%), trainings on topics related to mindfulness (64%), and electronic
information materials (45%). One participant said, “I appreciated learning about different strategies
that could be completed in two to three minutes, and I still use those nightly.”
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Table 3 Mixed methods feasibility data of mindful Moms to Be.
Construct
Acceptability

Quantitative
Overall, how satisfied are you with
the Mindful Moms to Be
Program?
Satisfied
(18%)
Very Satisfied (82%)

Practicality

How was remote participation in
the program compared to if you
had
participated
in-person?
Somewhat
Worse
(27%)
About
the
same
(27%)
Somewhat
better
(27%)
Much Better (18%)

How did remote delivery of the
program impact your ability to
participate?
Did not impact ability to
participate
(36%)
Increased ability to participate
(46%)

Qualitative
"I had a positive experience. For me what was
helpful was the group part of the sessions,
getting to hear from other people, moms-to-be
and understanding what their anxieties are and
what they are struggling with. It was just helpful
to get perspective and it was also helpful to
have other people to empathize with."
"I just have a better time in person, but I wasn’t
like ‘oh my god this is awful’ because it’s virtual.
That’s just the world we are in right now”
"I think it would’ve been easier to connect with
everybody else in person. It’s just kind of
awkward to connect with people online that
you haven’t really met, or you don’t know
previously"
"I think if we were in-person people maybe
would share more but also, I wouldn’t have
been able to do it if it was only in-person."
"I think the virtual format was really
comfortable to just be able to do from my own
home."
"I don’t think I would have done it if it were inperson because it was too much of a
commitment."

Meta Inference
The program overall was well received by
participants, and they appreciated being
part of a group while learning about
mindfulness.

Participants generally felt comfortable with
remote participation, but there were a
variety of factors that appeared to impact
format preferences. The virtual setting
made it difficult for some participants to
make connections with others and have
organic conversations.

The virtual setting made it easier for
individuals to participate in the program
and may have reduced previous barriers to
attending in-person group programs.
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Significantly increased ability to
participate (18%)

Demand

Sustainability

Attendance
at
sessions
All
6
sessions
(51%)
5
sessions
(6%)
4
sessions
(25%)
3 sessions or less (18%)
How likely do you think you are to
sustain the habits you learned in
the Mindful Moms to Be program
after giving birth?
Somewhat likely (36%)
Moderately likely (27%)
Extremely likely (36%)

"This isn't normal times. Normal opportunities Only half of the sample attended all 6
for childcare are different. It was just too hard sessions. External factors, such as childcare
to figure out, and I didn't have the bandwidth." or work, made it difficult for individuals to
attend all sessions.
"I appreciated learning about different
strategies that could be completed in two to
three minutes, and I still use those nightly."
"I do body scans, or I’ve done a couple. I did a
couple during labor."

Participants felt confident in sustaining
some of the practices that they learned in
the program. Individuals mentioned
different techniques that resonated with
them and types of supports that were useful
during birth and potentially in the
postpartum period.
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Outcome data related to the pre-post survey are displayed in Table 4 and Figure 1. After
participation in the Mindful Moms-to-Be program, mindfulness scores increased (t (26) = -1.07, p
= .30) and loneliness scores decreased (t (26) = 1.57, p = .15) though these changes were not
statistically significant. Participants reported statistically significant increases in resilience (t (26 = 3.89, p<.01) and statistically significant decreases in stress (t (26) = 3.45, p<.01), depression (t (26)
= 4.04), and anxiety (t (26) = 4.23, p<.01).
Table 4 Pre-Post changes in mental health- and wellbeing-related outcomes after
participating in the prenatal Mindful Moms-to-Be program (n = 27).

Variables

Post
Pre m(SD)
M(SD)

t

p

Cohen’s d

Mindfulness
Resiliency
Loneliness
Stress
Depression
Anxiety

20.0 (4.2)
3.2 (.7)
5.1 (1.9)
16.3 (5.4)
10.4 (4.8)
7.8 (4.9)

-1.07
-3.89
1.47
3.45
4.04
4.23

.30
.00
.15
.00
.00
.00

-.22
-.78
.29
.69
.81
.86

20.7 (4.6)
3.6 (.8)
4.6 (1.4)
13.0 (4.9)
6.8 (3.4)
4.5 (2.9)

95% CI for
Cohen’s d
Lower Upper
-.62
.19
-1.22
-.32
-.11
.69
.25
1.12
.35
1.26
.39
1.33

Figure 1 Mean change in key constructs after participation in the Mindful Moms-to-Be
program (n = 27).
4. Discussion
The purpose of this study was to present data on the feasibility and preliminary outcomes of a
remotely delivered pilot project that utilized MBCT and MBCP to promote perinatal mental health
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and wellbeing during COVID-19. The mixed methods findings suggest that remote participation in
the Mindful Moms-to-Be program is feasible and may lead to significant improvements in resilience,
stress, depression, and anxiety. All participants reported being satisfied with remote delivery of the
program and the majority reported that remote participation was either equally acceptable or more
acceptable than in-person participation. Additionally, individuals felt that the synchronous meeting
sessions were the most helpful component of the program. This is congruent with past findings
related to remote delivery of other prenatal offerings such as breastfeeding education programs
[66]. One study found that virtual delivery of childbirth education classes increased the demand for
these types of prenatal courses (even outside of COVID restrictions) [67]. This is also echoed by a
recent study that identified the increased utilization of essential prenatal care by telehealth delivery
methods [68]. Collectively, these data suggest that remote delivery may increase accessibility and
demand for MBIs during pregnancy.
Acceptability and practicality of remote participation may be closely correlated.
Most participants felt that remote participation increased their ability to participate.
Participating remotely in prenatal programs may remove barriers such as transportation challenges,
childcare, and time constraints [69]. Additionally, these data suggest that the presence of positive
social supports that promote participation in mindfulness-related practices may increase the
practicality of participation in prenatal wellbeing programs like Mindful Moms-to-Be. Similar studies
have identified the importance of partner, friend, and family supports in promoting engagement
and participation in prenatal wellbeing programs [70].
Demand for the program was high and about half of the sample reported preferring remote
delivery; 1/5 reported no preference. Though reported participation in daily mindfulness activities
throughout the course of the program was high, attendance rates were variable. Little research has
investigated the likelihood of sustaining prenatal wellbeing behaviors, specifically related to
mindfulness-based practices, after birth. Data from this study suggest that participants during the
prenatal period feel confident in their ability to sustain mindfulness behaviors in the postpartum
period. Additionally, programmatic sessions, follow-up meetings with facilitators, trainings and
additional electronic resources in the postpartum period specifically related to short, bite size
practices, may be the most beneficial with respect to mitigating depression and anxiety [54]. One
study similarly found that less time-consuming exercises were practiced more frequently
postpartum [71]. Data on the sustainability of these behaviors 3-months postpartum, including
postpartum mental health outcomes, will be analyzed and presented in a subsequent manuscript.
Preliminary outcome data suggests that the remotely delivered Mindful Moms-to-Be program
may have significant impacts on numerous mental health and wellbeing outcomes, including
resilience, depression, stress, and anxiety during the prenatal period among high SES, non-hispanic
white women. These findings are aligned with previously implemented MBIs’ impact on mental
health outcomes in both the perinatal and non-pregnant, adult population [47, 72]. Contrary to our
hypothesis, the program did not appear to increase measures of mindfulness. Future research is
needed with a larger and more diverse sample size to investigate mediating factors that may impact
improvements in mental health and wellbeing outcomes during pregnancy. Additionally, qualitative
data will help to extrapolate specifically how perinatal MBI’s are bolstering maternal mental health.
Strengths of this study include: 1) the focus on multiple mental health outcomes, including
anxiety, instead of a sole focus on perinatal depression, 2) feasibility data related to remote
participation in MBIs among a prenatal sample, and 3) the use of mixed methods. Limitations
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include a small sample size, a convenience sample, and lack of heterogeneity with respect to
socioeconomic status, race, and ethnicity. These factors may limit the generalizability of these data,
though our findings align with past studies suggesting that implications may translate to other highresourced pregnant women.
These findings imply that remotely delivered MBIs during pregnancy may be acceptable and
practical for pregnant individuals, increase demand, and potentially lead to sustainable changes in
the postpartum period. Remote participation may eliminate barriers related to time constraints,
childcare, discomfort, and transportation-related challenges and bolster engagement. Mindful
Moms-to-Be may be particularly protective for pregnant individuals during COVID-19 specifically
because of the significant impact on mental health outcomes, including anxiety. However,
additional quantitative and qualitative data is needed to better explore how these findings may or
may not translate to more diverse populations and specific barriers related to the feasibility of
participation in remotely-delivered MBIs among low-SES and minority women. These data highlight
the need for future research to explore the impacts of the remote Mindful Moms-to-Be program
with more heterogenous samples and sustained postpartum impacts among perinatal populations.
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